The concentration of total lipids, lipid fractions and the quantitative and qualitative composition of plasma lipoproteins of calves fed a diet supplemented with the biopreparation Yea-Sacc 1026 were analyzed. Supplementation of the diet with yeast cultures from days 8 to 84 of life had a positive effect on lipid metabolism, especially when the calves received solid feeds. This was reflected not only by higher levels of triglycerides, cholesterol and non-esterified fatty acids (NEFA) in blood serum but also by lipoprotein fractions. The concentrations of very low density lipoproteins (VLDL) and triglycerides (TG) in this fraction were the lowest in calves aged 84 days. Higher values (8 vs 5%; 78 vs 70%, respectively) were, however, observed in group 2. The low density lipoprotein (LDL) concentrations were the highest in all animals on day 84 of life and constituted an average 25% of serum lipids. In experimental group 2, cholesterol represented 47% of LDL lipids and was higher (on average 11%) compared with the control group.
INTRODUCTION
According to other authors, the lipid profile, secretion and composition of lipoproteins in calves are modified by the age of animals, amount and type of ingested fat and fodder additives (Jenkins et al., 1988; Auboiron et al., 1994 Auboiron et al., ,1995 LeplaixCharlat et al., 1996) . The effect of biological supplements on the metabolism of lipids in calves has not been investigated to date. An example of such an additive is a yeast preparation, which was found to produce a beneficial effect on the development of the crop and fodder uptake in calves (Strzetelski et al., 1996) .
The purpose of our study was to assess the effect of the preparation Yea-Sacc 1026 (containing a culture of Saccharomyces cerevisiae yeast) on the lipid profile, including the quantitative and qualitative composition of lipoproteins, in calves of different ages.
MATERIAL AND METHODS
The study was conducted on 20 Black-and-White Lowland calves from birth to day 84 of life. The animals, divided into two groups of 10, were housed and fed individually. After the first uptake of colostrum the calves were given whole milk to day 21, and a milk substitute from day 22 to 60 of life. Starting from day 7 of life the animals were given ad libitum access to solid feeds (compound mixture and hay). In group 2 (experimental) each calf aged 8 to 84 days received 2 g of Yea-Sacc 1026 (Alltech Biotechnology Center, USA) daily. Blood samples were collected from the jugular vein immediately after birth (before the first colostrum feeding) and then on days 21, 60 and 84. Lipoprotein fractions (VLDL, very low density lipoproteins, d=0.96-1.006 g/ml; LDL, low density lipoproteins, d=l.006-1.063 g/ml; and HDL, high density lipoproteins, d= 1.063-1.2010 g/ml) were separated by flotation in a potassium bromide gradient, using ultracentrifugation at 15°C (Beckman L 7, type 70.1 Ti-rotor) according to the method of Fontanais-Ferrer et al. (1988) . VLDL and LDL were centrifuged for 18h and HDL for 48 h at 142000xg.
Analyses of the content of total lipids, triglycerides (TG), total cholesterol, phospholipids, and non-esterified fatty acids (NEFA) in the serum and VLDL, LDL and HDL fractions were determined using enzymatic methods.
The results were processed statistically using STATISTICA software.
RESULTS
The concentrations of total lipids, TG, cholesterol and phospholipids in the blood serum were the lowest in neonatal calves (Table 1 ). The levels of total lipids and TG, which were the highest in all calves aged 21 days, later tended to decline. However, the concentration of TG in group 2 was higher (by an average 15%) than in the control. The level of cholesterol began to increase starting from week 3 of life, with higher values (by 11% on average) found in group 2. The concentration of phospholipids was approximately the same throughout the whole experiment. The NEFA level was the highest at birth, decreasing afterwards, but maintaining higher values in group 2. Irrespective of the group or age of animals, HDL constituted about 70% of the serum lipids (Figure 1 ). The concentration of VLDL was the highest in week 3 of life and the lowest in week 12. A slightly higher percentage of this fraction was determined in group 2. The level of LDL in both groups was the lowest in week 3 of life, increasing afterwards. were observed in group 2 from week 3 to 12 of life. The levels of TG and phospholipids were similar in both groups, 15-30%) and 28-44%, respectively. The lowest contribution of TG (PO.05) was determined in week 3 of life, when the level of phospholipids was the highest. In all neonatal calves the percentage of phospholipids in HDL was twice as high as that of cholesterol, with the levels of these two lipids attaining similar values of 48-51% later.
DISCUSSION
A three-fold increase in the concentration of lipids and their fractions observed in calves aged 21 days vs neonatal calves allows us to suggest that the period of colostrum and whole milk uptake plays a significant role in lipid metabolism in calves (Jenkins et al., 1998; Opalka, 2001) . Although the profile of lipids changed when the animals' diet changed first to a milk replacer and then to solid feeds, group 2 calves had higher TG, cholesterol and NEFA levels in blood serum (by 15, 10 and 20%, respectively). The differences seem indicative of the effect produced by the Yea-Sacc 1026 biopreparation. It may have caused some positive changes in ruminal fermentation and population of microorganisms (Strzetelski et al., 1996) , which enhanced the activity of lipolytic enzymes and improved the utilization of dietary lipids.
Analysis of the quantitative and qualitative composition of the lipoprotein fraction proved that HDL is the most stable lipid fraction, regardless the age of calves or the type and level of nutrition. This is confirmed by other authors (Jenkins et al., 1988; Auboiron et al., 1994; Leplaix-Charlat et al., 1996) . VLDL and LDL underwent more considerable changes. When the calves were fed colostrum and whole milk, VLDL was the main transporting fraction of TG, which explains why the level of VLDL was then the highest (Auboiron et al., 1994 (Auboiron et al., , 1995 and the concentrations of LDL and TG in this fraction, the lowest. When the diet was changed, the percentage of LDL increased in all of the calves, whereas that of VLDL declined, an observation that is confirmed by Jenkins et al. (1998) . However, the application of the yeast supplement modified the lipid composition of the fraction, as the calves in group 2 had a higher TG percentage in VLDL and cholesterol in LDL (on average 11% higher) compared with the control group.
CONCLUSIONS
The results seem to suggest that the Yea-Sacc 1026 biopreparation used as a dietary supplement in calf nutrition improve the utilization of lipids and lipid metabolism, especially when the animals were fed on solid feeds. The positive effect is reflected in the level of some lipid fractions and the quantitative and qualitative composition of VLDL and LDL fractions.
